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WfflW 

mult 7r<i^-t mmm^am.u < v - <d m \z , m timit ^ - *rmis:mm 

milt? T 4;<-<Dm 1 «t HU fSnT^fnTO 5 7 - iZ X <0 . U~«f#dg 

iw*^2] muu-^r^m^x *k mm^cx^^zt^^mt-r 
^>w*]i i \ztm.<nm®.^)VK u—Vo 
[f**^3] mult? r 4 ss-(Dmi <vmmiz^ mummm^mw^-n^z 

^mwktfmm.ztix^z z t z^fflct-t&m^m 1 ^fsiscOjgM^x ^--n 

t-r&mMm i [ztm.vymm.'*^* u-*r 0 

iw*^6] mtimi^i--^mn^\ ^—fMytx^m-r^zt^mWit-r^m 
utm i \zum.^>Mm.^^^\y-^fo 

umms] Mtmimmmfris-vmniz^ ^^mm^nm^tix^^ 
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BUlfiM^"^^ mOT^m LgM ? f£tt<b*iT& 19 , 

U 

[0001] 
[0002] 

& v - ^fjtujs^-c* & # 9 x ^^r«#fl-* , * lis a* 7 xA i># 
^■ei*, *t3Ww — *f ft Kj89! m^m^mit-t^h z tw-ez & 

o ioT, ftfE^^i-fb^BIti^o 
[0 0 0 3] 

2 ftT-M fcflj ffi L 3 ^tc tf y h /< >f kf y h f EitT- (i , j@ * * V - Hf ifi 

1 #fis) 0 mfcU-ifmfot LT, Criforsterite 1 . 0 6 ^ m 

, fcgl. 3^m#§«) 3 1 # ? fflv*<b*lfc 0 B&ltt LTfi, 1 . 0 6/zm 
<7)N d : YAGV-f3 2i)m^hfttz Q N d : YAGI/-WW>X(:i 19 
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, Cr:forsterite3 lClfti, ^IRWftffl t Lt7"J XA^T- 3 3 , 

CtUCfclK 20f s«A'^^f4LTv^ 0 
[0 0 0 4] 

¥^m^jPc, m*)MLm$i%t.f , '<^fit, fc?-*tb2jpp t-r&fc, 1 

E = Pc/f ( J ) 
Pp = E/t (W) 

[0 0 0 5] 

[##it^m 1 ] 

U--*f-#F35 1271 1 If P 7 4 4 1 9 9 9^ 
1 ] 

#12 0 0 2- 1 6 4 6 1 4 0 0 14) 

[0 0 0 6] 
[*TO*J»* L J: -5 fc-r*»H] 

IBitfc:t£ffii-& ^^fIJt^T-'-^$E3iV- J* j&*#3S-e* «K mi 0 0 
MH z &±.<Dm*) MLfflWLmtWJiiZti&o 
[0 0 0 7] 

4", lWiig-C, k-^lKW^IIiott^.^ 1 0 t°3#fIJg<7)/^Xii!S 
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y = c/2 d 

1 0 OMH zOliltt- KraJW«r^*fc*tC{±, 5fcigS£;ft£ 1 . 5m 

[0 0 0 8] 

[0 0 0 9] 
[SOB Sr ffife-f Z>1z*> <D^m 

[0 0 10] 

-r /<- t Mtttmum.w ^ 7 - <t) eg k , hu u - k^beb $ *u hu tea 

nL, miB7fe-7r-r/s-o^2<7)^M^^m#L^l/-+P'7fcCJ: tJfrSBH^V- 

^, u— ^^^mfiK^tLTi/^T, ^itciot, .bifida fiwiij&sn 

'S) o 

[0 0 1 1 ] 
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[0 0 12] 
[0 0 13] 
[0 0 14] 

$>z>mm<ofmx~iz. mfcis-mmtiK j&-fii#T5§i5-f*o 

[0 0 1 5] 
[0 0 16] 

<^<5>o 

[0 0 17] 
[0 0 18] 

&z>nm<D%mxte. ^mmm^^mt^K ^m^^x^^o 

[0 0 19] 

L SB t is& jgffl W-fO|IIH:*7r>fA-i«fi!tL, ffl U — f « 
[0 0 2 0] 
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[0 0 2 1 ] 
[0 0 2 2J 

[0 0 2 3] 
[0 0 2 4] 

mm<vfm 1 ) 

tnzm^i/t ( 5 0 0 n m j^±) *mm-f& t^t \zuz>o z<Dumz, 1 8 

0 nmWT i : A 1 2 0 3 l/-f^ffl^:7xA hfpU-^^t 2 k 

W, /<;i/*1B 1 5 0 f s , ^IL80MHz, ^ititl 2 5 mW) ZMM 

-f&t, 2jtJ-W.mz£ t)W&Km&'fZ>o M7 8 0 nmW^Lt^i: 

[0 0 2 5] 

vT';-;i-^x><7)tfii^^x.^c<5:lCJ; 19 . 5 0 0 n m&T^vSmitZmM 



tlifiE# 2003-3062571 



mM. 2 0 0 2 - 3 0 9 3 5 0 ^- v I 8/ 

[0 0 2 61 

ifc, *jS"Cl±$P»tCSSaPWRv»*rJ|S|.fe|||I|&$tL, tf — ^ t±i^77!) f 1 k WJilT"C 
[0 0 2 7] 

*##Or'- * £3X I! l±, tlOOMHzgS^ll/-F 

[0 0 2 8] 

OMHzt^l), /^VXipI^l 0 p sJ^Tx fc'-^ffiWl - 1 0 kWfIJg<7)& 
[0 0 2 9] 

Hr£3&£ifci 0 0MH z fl£#flK>J:-9 Ki^JgffftS- l mmi^H 

[0 0 3 0] 

iejr ^ 7 - & h m$c ztitzmm^^xu- ^(Dumntiz m * ^-r 0 

[0 0 3 1 ] 

m&m^-mfol'-ifl Kit, 0 8 nm<7)A 1 G a As|f|ftl/-f; 

H#:i/--W.® 2 tc(± aM\iJ v h 3 a t . % K-7V>N d : YV04, %y r 4 

(±2 0 0mWOy>m h 5 >f X^jf frU— >f"C**o 2 o U > X 6 O 
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1«7) tcfi, lgffl*i#U-fl<0fft8 0 8 nmi:^LTRIt^5 
%t&!9, Nd I Y V 0 4 <7)#&igrtt 1 0 6 4 nradtUlRlt$3- h (R 
tt^99. 9%) t fc* X -9 &#/tM/^M£n£o ?£K8 0 8 nmW*li, 7 

1 4 )\<9 5<7)iti§^^^ h v ^T»(i.' N d I YVO 4 <D*MWL 

S8 0 8 nm) H@7e£*i£ 0 \s — f^mtti - &f«<»® (f£2<7>3g®8) K 
H, &JI8 0 8 nmU 0 6 4 nmCitLtiSIt^- h «t n C^SJH^ 

JfZl&Ztitzo ±7tJs<- 3 T&^mWL^^— if^fcti, l/>X9i:i 19 

- 3 wAltSI (f l«7) tiJSt-5i^:lSt-5o *#Wtwj±, lx> 
-X- hSUSSfc, "TlfrfDMU 5-4©^ ^pgSrfi^o U>X9t 
Nd : YV04OWi:iil 0 6 4 n m&C*t %<D&t) < 9 - 1 0 

[0 0 3 2] 

JR^ 9— (semiconductor saturable absorber mirror I S E SAM) 7& ? fflv*£> 
fifco S E S AMIi, 3bh m^jm±oM ? AS+-r & <h , TO^T-f & nTfifrfaift 
14£^U i?t-?-OW|pI^ra^l 0 0 f sgRtfv^tA^i-CiSo 
0 3 tC^-TJ: -9 GaAsIil l±i:MOCVD (metal organic chemical 
vapor deposition) Srffi^T, Al A s/G a A s DBR^'l'-f ^ > ^* 1 2 £ 
RttWt Lt^Mtio InAlAsA'777-il 3-ettitLT^ I nG a A 
s/G a A s 0#ii^#P«:Mt*o :winGaA s/G a A s ^SM 1 ?- 
pTI&ftiRJRe 1 4 £ Lt«itS, 5 *7-<D%Mm* 10 0%C^SJ: 
■9 H*X9 7^*^7- SrKfltLfco t&fn^m^Hi 100//J/cm2 0 , %<7> 
t § (DfrM^itl* 1 0%-C*ofc 0 S E S AMfifflOh- h v>*K@5e£*i 

[0 0 3 3] 

*#Uft<Z>3&S|-CU\ -f^lS^ON d : Y VO 4rt s ffi^ib*U fljfcfi&^T'f 
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/^-/6 ? fflv^tLTv^^i6 % &M%zft^5£M-fZ> 1 0 6 4 nm<01/-fMI; 
[0 0 3 4] 

[0 0 3 5] 

V— «f/±l^J{±2 0 OmWC^U, 1 5 0 mW?& ? iB^#7 r ^ L 
fc„ 1 0 6 4 nmOjfom^J 5 7- «fc O^m*/ 5 0mW^t>*Lfc o 10 0M 
HzOjgiS&c-C*- K|WjS|J^#t>*U >r<7)i:§ N /N';u^i|il(i5 0 0 f st^o/; 

[0 0 3 6] 

$<7) p - Hf H4g7&sns-e # & - <h -c* & o Nd : YV04 <B*H« 

[0 0 3 7] 

&b*iiz1&&/*)V7.<?) 1 0 6 4 nmOMMfJlt'6-i:t:i: ^ 
££tCjg/N';l/*^£^£^£^§*:o i&Rfg&^Ji, KT i P0 4*§ H H H & 
f *fflv>*^fc*TB]-|gT**o 12«Ci3V>T, Nd :YV04i:77^A 
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ho n^fitz 5 3 2 nm<7)M/^X7fc£ 3 ^x<7)7fcfS$l{-ffl^<5, ZhizM 
[0 0 3 8] 

+ri 5«o^ttSS^S i-V-y'T^y hlznfa-f&XnizmgtZti, v|C7t7 7 
^^-16«$li^o **i<7)iit1i, TO^MU^- (SES 

AM) 1 8 £i£i7^ ^-<h Ltffl^ti^o « 1 0 6 4 nm^*I^(t EI 2 
<7>*j££ffi^ -7 r 4**-<r>% 1 OSSM 1 7 t S E S AM 1 8 TM*j££*i& 0 S 
E S AM 1 8 ^SSffli 9 0 % K & & =fc d K y ^* 5 9 - £f£ft L fc 0 I&f07t 
W*J±1 0 0// J/cm2t^l) > &<DKttmmtli 1 S 

ESAM1 8liiWt- h v>*KH5e£*i, S E S AM 1 8 

o 

[0 0 3 9] 

U-ftii^l±2 0 OmW^LT, 1 0 0mW#fi»7 7'f^-i:a^L 
fc 0 1 0 6 4 nmWS E S AMtB73 ^ 9 - «fc «9¥*^ffi^2 OmW^l^f: 
o 1 0 0MH z OSiSESc-C*- Kf5j»M#<b*U :<^)ti, ^;U7fili5 0 0 f 
s-C*ofco tf-^th^fi, 4 0 0WT-*oto 
[0 0 4 0] 

*»j£-eii, EI 2 off fct Jttfc LXZ&Mfljmtf&^tiK * 
[0 0 4 1 ] 

EI 2 isXV ? m4(Dm^z^^Xii, t7 7>fA*-16^ILT, 
-f^t?*4Nd : YV0 4«:ieL^ EI 5 O^EJU^i" J: n £4*6 
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[0 0 4 2] 

f-AHigL^^l 0 OMH zggEtCK5g-C#, LT, kWU^;K7)^m^J 

[0 0 4 3] 

EI 2 , 4, 5i:^tMT1i, Jt7r>f ^-<hi>Tt&fnMU 
1:^7 7 >f /<-7& f ab&flH£-e<>, j@3S^*3fc£t#£ C tW^-C^-So lit, 

[0 0 4 4] 

bfitztf. ^<DiXt>*) tLX7* h-v?7T>[s-<-&m^Xi>W\fiL<D%jW:-tim 

f#-c#& 0 mmitm*me> t;^i- 0 ->u* (s 102) 20 c, »^ir* 

-;W2 1 ^ffM^tiT^T, — 1***<, -<W>5t^T2 2 

<b&£ 0 xr*-^2 1 «d t^JWA^ J: •) , ^7 7K2 3 OUa&ttfcJSflr 
W^EffcU K<7)IW$^^t?ii:4:t^iSo J3]SUa = 3,u 

rtu i7*-^2 1 d = 1. O^m (d/A = 0.- 33) KSfctH-* , M 1 
0 6 4 nmC^U-»m- K-e#?££-£& £ fc 0 7 * h - v 9 7 

Ofc#>, -7 * Y=. y ?-7 r 4 -Hf Hffi v>£> *i&7fr^£l$nq £ L 

X^mx&Zo #C S2 l/-f <7)f 7 7 ^ IT 

[0 0 4 5] 

££>K. ^Hi&O^-CliN d I YV0 4^ffl^f>tLfc^ Cr : L i SAF 
ZZomfcl' m^ZZtlZX *K «lA 1 G a I n P U — «f-C 
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[0 0 4 6] 

[0 0 4 7] 

(II«2) 

[0 0 4 8] 

5£!§ «#@ j| t L T li, LiNb03 ^ H H H ^ffl ^ ^> ft^o L i N b 0 3 |g B H H l± 

a ? -c§& mn, mm. mm, [NdmnuVkL i Nb03t^i 

miM£. 3 0 a - B - 6 , 2000^3/3)0 

[0 0 4 9] 

H7K, Ndl: K-7LfcL i Nb0 3*fiKtfijt«flFjt77>f^-^P) 
[0 0 5 0] 

L i Nb 0 3^60-ZMlCN dl«L, 1 0 7 0 V<7)Mm*X*1&T 
fr-TZo Nd K-"7°L i Nb03^fS2 4CD-ZffitC7°n h >^t:J: «9 Jtm®. 
S§2 5*fc$Lir& 0 7fc^«2 5OMSffliiIiLf: 0 Whftfzm^mm^ 
-fit 2 6fi, TO^^^ h7AW-b>^-W8 1 4 nm-£\ 
F7AM>^$f^l 0 8 4 nmX$>Z> 0 IMI@ftl/-flS2 6 4>t£ 1 
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<7)^ffiC<±, Sftl 0 8 4 CWLtiSlt3-f 1 *2 03»ffiU{±, ?£ftl0 8 
[0 0 5 1 ] 

[0 0 5 2] 

UitUW 7 t4 y<- 2 8 C^LT^ [Wllitc =r - r" -f > ^rt ? ffM £ W>\<» 
^M^ii, 1 0 8 4 H*j"L Titbit n- K i2«Clt V&JI 10 8 4 

v^n^rj*^ ^i^ti 5 o£ 0 
[0 0 5 3] 

#&«ft-C&£ 1 0 8 4 nmC^i-^>*«t|(i, m$3km.m% 1/ 2 6 
<D%i 2 <DH%m t ^ 4&itUn-7T4^- 2 8<Dm2<7)ffimfrhMl$LZtlZ>o i7t 

[0 0 5 4] 

p-L> i«I@fl/-fll2 6 ^»*Hi--2»o 1 0 8 4 nmOfii, 
WV-fif 2 6c?)|jl2<^m^ {i^t7r^f^-2 8 OH 2 ^Mt: 
*ig-T-2)o -<7)<!:^, ^f6]14^^tl2 7<7)1IC 1 0 OMH z <7)mW-?mi±$:ttl 

[0 0 5 5] 

1 5 omwtmfcmmmfo^-^mw^Kmfam-^Ltzo 1 0 8 4 nm ^ 
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tfmit&n? t 4 ^2^Ii *)¥&)lirtJ 1 0mW^#ibtL^o 1 00M 
H z ^S^^-e^e- F[0l^^l#^tL, -<D<h£, ^Xgli5 0 0 f stiofc 
o kf-^ffi^Mi, 2 0 0W-C-$)o/:o 
[0 0 5 6] 

[0 0 5 71 

fc*77-f/<-»4;tt?, Kffi»JOJi3£gc£ 1 0 0MH z HKSe^ 

■*m K^p>ietSutt?, $^^^ttj^j^t>tL* 0 3w^ht^e-^ 

[0 0 5 8] 

IE&Bj£-C£*o JStEJSJtH & 6 . 4/imCtSt^-tt\ 1 0 8 4 nmW 
*fifflfi^*HilTS«6o CLftKJ: 0, 5 3 2 nmiOjlly^^jfc^tti^ 

[0 0 5 9] 
[0 0 6 0] 
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*H*fe<^S|-e«±, mWV-*¥t LTC r : L i S AF, afeffl^fr 9* 
<h Lt#fefift:l/-f (6 7 0 nm) , *7 7^^-t LT7^ F--^77 
-f/<-^l^f:gl/^Wl/-fi:ov^Pflt^o A 1 Ga I n P^Oi^ffiTJ 
^feV— \f (f!6 7 0 nm) ^fflv^tL/Jo U>X*IV»T7* 
h-y 97 r 4 '*-[Zfe&-t%> 0 7 it h-v 97 r ^/s-(i, 6 7 0 nm, 85 

SWI^j;oti^o 77^A--<7)A|«Si:ii, 6 7 0 nmfCifU| 
Rtt^- K H«R-e*-?>8 5 0 nm^tCJi^SI^^- htffcf&2tiZ> 0 7 
r 4 '<-ZmMLtz-m*. 7 r 4 ;<-(D&m*mWfrblhML, U-^Mit-Xh^b 
C r : L i SAF«t^ 0 7 7-f^-Wffil«t:i±, 8 5 0 nmi^L 

xmmi^- htmrnztix^Zo u—y&m&n. n$kna^u<7-t7 7^ 

[0 0 6 1 ] 

l/-fffi*l±2 0 0mWC*tL'C, 1 5 0mWi ? iSW7 7^<-i:^L 
fco 8 5 0 nmO^S E S AMtttTJ < 5 - X *)¥fyltit}3 0mW«^ti/: o 
1 0 0MH z OMtT^- Kl^i^fibti, Z<Dt&, ^filJ5 0 0 f s 
V&^tZo e-^m*(±, 6 0 0Wt'*o/; c 
[0 0 6 2 J 

»K£ 1 mJJl±i:Kg-ei, 2 fcnrf&fQi&JDU 7-i:J;i)pa s s i ve 
K|S|Jffl7& J ££&rt:i&, iHOjlL/gi&Bc&l 0 0 GH z C^LT, k'n^T^I 

[0 0 6 3] 

-IttL^Nd : YV0 4 J:||^#7 7'fA'-^7* h - y 9 7 r 
4 /N'-^fflV^C fc-C, *«^l*IT*f§ig-r^ 1 0 6 4 nmC7)lx--tf^<7)ii^[p] 
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[0 0 6 4] 
[0 0 6 5] 

-^T-tife^s^mtcov^-c^i-^o mmomm i -era L^m 4 mem l 

[0 0 6 6] 

jYZ-fm&ity r J 4 2 K&^StiSo l>i|effi#igfcP— if 4 0 i*7r^ 
/<-4 2(4S i h±H^^ti, S i Vr-T-Wy Y\*WiWm4 1 US 

JSfri£ $ *U 1/ - Hf&Jgglti , $ l (DMM 4 3 t nri&sftiiRJR ^-46^K -eflUS 
£n& 0 «TgfrftlMU 9- 4 6 14, Rltf^9 5%Cl^$tit^t, m^J < y 
-t LXm^btiZo oS$&%\W.W< 7-46 5 0 y K4 9 

CS^^HTV^o nTtefOlRJDU 9-4 6 ^<btBltL7j®/^VX7t ( 1 0 6 4 n 
m) (4, UyXKX *) n h £*U ^1/>X4 7 Srfrtr^t^^t-J: «K IS 

H#t*ijtfU^li:i*$ti5o Tfc-rV x ?frh<DKMit&, fatbits 

[0 0 6 7] 

^HMOBtg0^fi5cT*(4, V-*f(D\tit)U ( oTI&fDBM 5 5 - 4 6 ) 

ti^fflfifv-f 4 0 <n>m\,zjty r 4 /<- 4 2 7& ? {igu -eti-m^Bu^ik 

£ (MIE4 1 tit^y K4 9) U@^$tLTv^^a6, ft^y V 4 9 £ L 
[0 0 6 8] 
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[0 0 6 9] 

in i o ic^-rj: o mmm^i^u—*rt, mw-itm y-y^titzit-j-rj 

[0 0 7 0] 

0flx.tf, 9 8 0 nm|InGaA 

[0 0 7 1 ] 

Mj^ffi^S^lx-+F 5 lfrbmmLtzU-ifytli. g^SCt^Er K-7*7 
r>f/<-5 2i:ift^no ©J^ffl^^-^' 5 1 l±J&ftaB6 0KB5e$*iTV> 

U 6 2 t5 ? tc^ y K5 7K05£S*LTV>* O ^SfrfaMU 9- 5 6 Ltz 
fa/ifrAit ( 1 5 6 0 nm) (i, U>X{ZX 0 =MJ * - h £*U it|jl/>X5 8 

[0 0 7 2] 

*HMOff^O«J&-C(i, m.^^Ts l^— fom^SB ( "T^TOU ^ - 5 6 ) 
fcfi&jeffl J N*#l'--«f 5 lOKKE r K-7°7 r>f/*- 5 2 T^ftS U ■ZtiZ'tL 

m\\<r>&i3 (mme o t*^^ ks 7) KH5£$*iT>>*fc*!>, k 

[0 0 7 3] 
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$1®£S^U ft-7T-f^--ofjll<«B^ nTI&«i|X5 7-i:j; »k «f 

[HI] 
[EI 2] 

^ww, f @#u-tist, *7 7>f^-i:, oris 

[a 3] 

[04] 

[05] 

[S6] 
[07] 

BftjBffl^SfrV— 9*t. 5«m#:^ H H H ^^4^@^v--»fmK^, 

[0 8] 
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[09] 
[0 10] 

3 *7T^<- 

4 nTt&flUgUR < 5 - 

5 /s > KV^X 7 4 )V9 

6 P>X 

7 $ 1 <7)£Sj® 

8 |2« 

9 vyx 

10 ttiTJ 5 9- 
1 1 GaAs^^S 

1 2 

1 3 InAIAs/^y 7 r-Jf 

1 4 BTi&ftlRlDMi 

1 5 M^ift:i^-f 

1 6 if7 

17 Hi (DS^® 

18 S E SAM 

1 9 m&m^miti'-'F 

2 0 v U # 

2 1 x7*-^ 

2 2 37 

2 3 ?7?K 
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